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This study delves into the sentiment analysis of courier services in Malaysia
through the lens of tweets. With the escalating reliance on courier services for
daily parcel deliveries, understanding public sentiment becomes imperative.
Through a systematic methodology encompassing data gathering, preparation,
alteration, analysis, modeling, and deployment, this study aims to furnish
valuable insights and recommendations. A dynamic graphical representation
of sentiment scores is presented for intuitive interpretation and informed
decision-making. The study's significance lies in empowering Malaysians to
make judicious choices regarding courier services, thereby fostering
transparency in the industry. The study proposes several avenues for future
enhancements, including the integration of autocorrect features, diversifying
data sources and languages, incorporating deep learning techniques, and
developing a user-friendly interface for enhanced visualization. This study
serves as a guiding resource, illuminating sentiments surrounding courier
services in Malaysia and paving the way for future advancements in sentiment
analysis within this domain.

This is an open access article under the CC BY-SA license.

[Nole

Corresponding Author:

Mohamed Imran Mohamed Ariff

Computing Sciences Studies, College of Computing, Informatics and Mathematics

Universiti Teknologi MARA

Perak Branch, Tapah Campus, Malaysia

Email: moham588@uitm.edu.my

1. INTRODUCTION

Courier services has undeniably evolved into an inseparable component in the e-commerce landscape,
as an increasing number of individuals, particularly the younger generation, embrace the unparalleled
convenience and accessibility of the online shopping [1]. Further, according to Gulc [2], the pivotal role of e-
commerce in the evolution of courier services is an indispensable factor shaping customer satisfaction and
future objectives, as well as the triumph of e-retailers. The escalating prominence of online shopping, a primary
catalyst for the growth of e-commerce, has emerged as a pivotal driver in the evolution of courier services in
recent years. The courier service provision has transformed from its conventional door-to-door delivery model
to a self-service paradigm that leverages non-human interfaces, facilitated by the integration of information
technologies and contemporary logistics solutions [3]. Furthermore, the importance of courier services has
been emphasized as they provide a bridge between intergration between e-commerce and customers.
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Thus, it is imperative to regard courier services not merely as offerings by providers but as the
outcomes of a collaborative partnership with customers. In companies that are oriented towards client
satisfaction (i.e., courier services), customers should be seen as a valuable resource, providing essential insights
into their experiences, requirements, and service quality expectations. Furthermore, as the competition in the
courier services sector is undergoing a significant transformation in response to changing consumer preferences
and increased competition, courier services companies are compelled to adapt to these shifts and prioritize
customer satisfaction as a key driver for success [4], [5]. Companies are compelled to adapt to these shifts and
prioritize customer satisfaction as a key driver for success [2], [6].

The expanding world wide web (WWW) has spurred customers to voice their thoughts, complaints,
and satisfaction through social media platforms. Platforms like Twitter produce substantial volumes of opinion-
based texts, known as tweets, which are widely accessible on the WWW [7]. Furthemore, it has been suggested
by previous research the use of tweets can help companies better analyze their overall customer satisfaction as
compared to the use of questionnaires as, collecting customer feedback through questionnaires can be
challenging [8], [9]. Additionally, studies have suggested that Twitter generates a substantial volume of
opinion-based text (i.e., tweets) which can be efficiently summarized and organized using sentiment analysis
techniques [7], [10]. The utilization of sentiment analysis has emerged as an indispensable instrument for
monitoring and comprehending the sentiments and emotions, thereby enhancing the understanding of customer
satisfaction [11], [12].

2. LITERATURE REVIEW

Courier service is a type of logistics service that assists and provides parcel delivery for users (clients)
who are selling or buying items online. The typical delivery process of any courier service is divided into 2
cycles either: i) morning or ii) afternoon. In Malaysia, courier service has contributed significantly to the
national economy in terms of e-commerce sales volume [13]. However, despite the courier services
contributing to the to the national economy, it has been widely reported in the social media platform the overall
customer satisfaction with these courier service. Among the customer satisfaction which has been widely
reported in the social media are: i) service quality, ii) delivery time, and iii) damage parcel delivery and
experiences [7], [14], [15].

In recent years, there has been a substantial increase in the widespread adoption of social media for
communication between customers and courier service companies, particularly in terms of how customers
express their satisfaction concerns regarding the use of courier services and how these companies address such
issues with equitable fairness [16]. Among the social media platforms, Twitter has emerged as the most
extensively adopted platform in numerous business sectors, significantly impacting customer satisfaction [17],
[18]. Twitter provides users with two primary benefits: i) a platform for seeking information and ii) a means
for sharing information [5], [19]. These dual advantages enable both customers and courier service companies
to promptly address concerns related to customer satisfaction, ultimately enhancing customer choices and the
overall management of courier services by the companies [20]. Previous research has underscored sentiment
analysis as the preeminent analytical technique for assessing opinions and reviews derived from social media
[1], [21]. Sentiment analysis involves the meticulous examination of textual content to discern sentiment
pertaining to a specific subject of interest [22]. Sentiment analysis is a pivotal process, delves into the textual
content to discern the opinions related to a specific subject of interest [23]. It meticulously computes each text
to ascertain its opinion tendency, categorizing it as either a positive or negative opinion tendency [24]. In this
study, sentiment analysis is applied to discern customers positive and negative sentiments, a departure from
prior research that employed sentiment analysis to gauge the quality of courier services through the use of data
from Twitter [25], [26].

3. METHOD

In this study, the process of sentiment analysis pertains to Kaur et al. [27], as illustrated in Figure 1,
which presents the research methodology. This methodology has six main stages, which are: i) gathering data,
ii) data preparation, ii) data altercation, iv) analyze data, v) modelling, and vi) deployment is a total of six
stages of the operational structure of this project. A machine learning life cycle (MLLC) is the method that
used to evolve this project which will be a guideline to assist by ensuring that the development process is
systematic. Each of the stages will be further explained in the sub-section.

3.1. Gathering data

In this study, Twitter was utilized as a data source due to its prominence in microblogging social media
services, enabling users to convey concise messages within a 140-character limit per tweet [28]. Given Twitter's
extensive user base, it serves as a significant resource for the research conducted in this study. During the data
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collection phase, valuable insights into public sentiments regarding courier services in Malaysia were easily
obtained from the platform. This data assumes a pivotal role in subsequent modeling processes. The focus of
this study extends to various courier service brands, including City-Link Express, DHL, FedEx, PosLaju, and
Shopee Express. Each brand contributes a distinct set of data points to the overall dataset. The aggregation and
integration of these diverse datasets result in the formation of a comprehensive dataset.

Gathering Data Data ‘ 2 l ‘
Data Preparation Altercation —> Analyse Data—>» Modelling ’—>Deploymem1

Figure 1. MLLC

3.2. Data preparation

In the second phase of MLCC, the primary objective is to prepare the data through randomization of
its order and subsequent storage in a suitable repository. This initial data preparation step is integral to the
subsequent phase of data exploration. Within this sub-phase, the ML model comprehensively grasps the
inherent nature of the data, encompassing its characteristics, format, and quality. A profound understanding of
these data attributes paves the way for effective outcomes. During this phase, correlations, general trends, and
outliers are identified and scrutinized before proceeding to the data pre-processing stage. In the second sub-
phase, data is pre-processed to facilitate subsequent analytical endeavor.

3.3. Data altercation

Data wrangling, commonly referred to as data alteration, involves the transformation of raw data into
a more organized and presentable format suitable for analysis. This process is particularly crucial following
the earlier data pre-processing phase. Given the likelihood of data being in tweet form, extracted from Twitter,
data alteration becomes imperative due to the inherent difficulty in accessing and analyzing such data. Effective
data alteration is vital for extracting critical insights that might otherwise remain obscured. The focus is on
unstructured data, commonly found in digital information lacking a recognized data structure. Techniques
employed include the cleaning and organization of unstructured data, entailing the removal of unwanted null data
and the application of string processing methods to convert the data into a structured format. This transformation
facilitates the identification of meaningful patterns and the generation of new insights [28]. The process also
addresses missing data, as well as date and time considerations. Within this phase, the model undergoes a
meticulous process of error identification and removal, targeting unwanted null values, characters, emojis,
hashtags, URL links, and punctuations, as these elements adversely impact the predictive model [29], [30].

3.4. Analyze data

This phase involves developing an artificial intelligence (Al) ML model to analyze Twitter-derived
tweet data, employing techniques such as stemming, tokenization, chunking, and lemmatization. The study
focuses on sentiment analysis, extracting textual data from tweets to classify polarity. The chosen model, Naive
Bayes, excels in this task, surpassing similar models. The next step involves creating a ML model using Jupyter
Notebook to train the Twitter-collected dataset.

3.5. Modeling

This phase encompasses two critical stages: dataset training and testing. It represents a pivotal
juncture, wherein the processed data undergoes training and testing using the Naive Bayes model. Model
training involves inputting data into the ML algorithm to determine suitable values for project variables [31].
Conversely, model testing is imperative for verifying the accuracy of the trained model and assessing its
effectiveness. Amidst various ML models, the project opts for the supervised method due to its effectiveness
in training algorithms for accurate data categorization and outcome prediction. The model is trained with an
80-20 data split, with 80% used for training and the remaining 20% for testing to avoid biased data issues [32].
The algorithm trains the model by inputting data and comparing the processed output with sample output. This
study focuses on analyzing reviews and public sentiments regarding courier services in Malaysia through
tweets. To ascertain the accuracy of the prediction model, an accuracy score is computed using a formula,
where higher values indicate better performance.

3.6. Deployment
During the deployment phase, meticulous efforts are invested in crafting a PowerBIl dashboard
designed to serve as the ultimate user interface. Simultaneously, the system's functionality undergoes rigorous
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and periodic testing to ensure optimal performance aligned with its intended purpose. Any issues identified
during this testing phase are promptly addressed and resolved, emphasizing a commitment to maintaining the
system at its highest capacity.

This proactive approach not only safeguards against potential disruptions but also contributes to
delivering a top-notch user experience. The continuous monitoring and resolution of potential issues reflect the
dedication to achieving and sustaining excellence in system performance throughout its operational lifecycle.

4. RESULTS AND ANALYSIS

This section adopts a structured approach organized around four key points: i) interface, ii) process of
gathering tweets, iii) findings of sentiment analysis, and iv) evaluation of the sentiment analysis classifier
model. Each of these critical components will be elaborated upon in the subsequent sub-sections, providing a
comprehensive and detailed exploration of the study's results. The initial focus will be on delving into the
intricacies of the interface, elucidating its design and functionality. Subsequently, the section will scrutinize
the meticulous process involved in gathering tweets, shedding light on the methodology employed. Following
this, the findings of sentiment analysis will be presented, offering valuable insights into the observed sentiment
trends. Finally, a thorough examination of the sentiment analysis classifier model will be conducted, assessing
its performance and overall efficacy. This structured and in-depth approach ensures a nuanced understanding
of each aspect, contributing to a holistic interpretation of the study's outcomes

4.1. Interface

The creation of a web dashboard Figure 2 utilizing Tableau software is integral to this study, enhancing
the visualization of analyzed data and thereby aiding in the identification of trends and patterns, crucial aspects of
sentiment analysis. In a Tableau web dashboard, the unique capability to present multiple visualizations within a
single view enhances data exploration and analysis. This consolidated approach provides users with a
comprehensive overview, facilitating a more holistic understanding of the data by offering diverse insights in one
centralized interface. The interactive nature of Tableau dashboards further empowers users to dynamically engage
with the visualizations, enabling them to uncover patterns, correlations, and trends seamlessly.

Sentiment Analysis on Courier Services in Malaysia based on tweets
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Figure 2. Web dashboard

4.2. Tweets gathering process

This section describes the process of collecting tweets for the dataset in this study. The Twitter data
for this study was gathered manually using a normal user Twitter account. The manual collection of Twitter
data for this study utilized a standard user account, employing an advanced search method. This method
personalized the search query by incorporating specific phrases and words while excluding irrelevant terms for
the dataset, through the application of specific language and time phase parameters. The required dataset was
then manually generated using the search method, involving the extraction of details such as date, username,
and tweets. Five prominent courier service brands in Malaysia-PosLaju, DHL, FedEx, Shopee Express, and
City-Link Express-were selected for analysis, each contributing a minimum of one hundred datasets spanning
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various time phases. Subsequently, the dataset underwent data preparation and cleansing, as delineated in the
methodology section. In the data cleaning phase, extraneous punctuation, stop words, and sentences were
eliminated from the tweet column.

4.3. Sentiment analysis results

The examination of the refined dataset unveiled predominant neutrality in the tone of courier data,
with only a limited portion exhibiting a negative sentiment, as depicted in Figure 3. This observation implies a
prevailing positive disposition among individuals towards various courier companies in Malaysia, particularly in
the context of customer satisfaction. This conclusion gains further support from an analysis of Google search
reviews, which affirm the positive customer satisfaction associated with each specific courier company.

Sentiment Segmentation for City-Link Sentiment Segmentation for DHL Sentiment Segmentation for FedEx
Express

ive Polarity Neutral Polarity Negative Polarity ive Polarity Neutral Polarity Negative Polarity ive Polarity Neutral Polarity Negative Polarity

Sentiment Segmentation for PosLaju Sentiment Segmentation for Shopee
Express

Figure 3. Views on courier satisfaction based on courier companies

In addition to the sentiment analysis, this study incorporates a word cloud to visually represent public
opinions regarding courier companies. Figure 4 displays the word cloud, centering on topics associated with
courier companies. Notably, the word cloud highlights Fedex and DHL as the most prominently discussed and
tweeted entities on Twitter, emphasized by their larger font size and bolded letters.

tracking

delivered  arrivec
using back

Figure 4. Word cloud outcome

4.4. Evaluation of the sentiment analysis model (classifier)

The evaluation of the sentiment analysis classifier involves the utilization of four standard metrics:
i) precision, ii) recall, iii) F1-score, and iv) accuracy. These metrics are widely employed for assessing the
performance of classification models. This study attained an accuracy rate of 90.3%, a commendable
achievement given that any value surpassing 70% is considered indicative of a proficient model in the
evaluation of sentiment analysis. Further, the precision score of this study is at 93%, which indicates the model
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effectively discerns genuine positive outcomes among all correctly predicted positive results. The recall score
of this study was at 94% signifies the model’s capacity to accurately predict every instance in the training
dataset. Finally, the F1-score of 94% in this study further corroborates the model's efficacy and reliability in
the realm of sentiment analysis.

5. CONCLUSION

The study aimed to provide a comprehensive understanding of Malaysians' perceptions about the
courier services. To achieve this, data was collected from Twitter and analysed to determine the sentiment
behind the tweets. The results of the study showes Malaysians have a generally neutral perception of the courier
services in Malaysia. This study highlights the importance of understanding public perception and sentiment
towards customer satisfaction in dealing with courier services. The findings can be used to inform courier
companies in making informed decisions regarding customer satisfaction. This study can also be used as a
foundation for future research in the field of sentiment analysis, with the potential for improvement and
expansion. This study encountered limitations in its implementation, particularly in dealing with nuanced
language features. The automated method struggles with interpreting sarcasm, irony, negations, jokes, and
exaggerations, leading to potential inaccuracies in sentiment classification. For instance, the system may
misclassify the word “sad” as negative, overlooking its positive context in phrases like “I was not sad”.
Similarly, detecting sarcasm poses a challenge, as exemplified by statements like “I’m really loving the
enormous pool at my hotel!”” accompanied by an image of a small pool. These challenges underscore the
difficulty automated sentiment analysis tools face in accurately deciphering sentiment in complex language.

This study holds promise for further development and refinement. One avenue for improvement
involves the implementation of real-time updates for the sentiment analysis results, enabling the continuous
tracking of emotions among Malaysians. This eliminates the need for manual extraction of new tweets,
enhancing user convenience. Additionally, incorporating a sentiment classifier correction tool is another potential
enhancement. This tool could rectify typos and misspelled words in both the existing dataset and new tweets,
thereby elevating data quality and increasing the overall accuracy of the classifier. Furthermore, there is potential
to enhance user engagement by integrating multimedia elements such as photos and videos, along with additional
navigation buttons and notifications. These features would keep users informed about the availability of data for
analysis and evaluation. Looking ahead, the study aims to incorporate new algorithms to further enhance the
accuracy of sentiment analysis, contributing to continuous advancements in this field of study.
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